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TESTING TIME... 


AT a time like the present when great issues rest 
upon the output of the engineering workshop, it gives 
us no little satisfaction to learn, as we do, that our 
Machine Tools are achieving new standards of 
performance and reliability. 


WE are at your service. 

















URQUHART LINDSAY & ROBERTSON ORCHAR LTD 
DUNDEE 


associated with 


FAIRBAIRN LAWSON COMBE BARBOUR LTD 
LEEDS 
Manufacturers of Machine Tools for Ordnance, Marine, 


General Engineering and Railway Work 
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UNIVERSAL 
MILLING 
MACHINE 


oom 


Table Working Surface . 38in. by 9 in. 
Six Spindle Speeds .. . 18-365 r.p.m. 
Maximum distance spindle to table 15 in. 
Traverses ... 24in. by 7}in. by 14in. 


Send for full details of this and other “ Richmond” Milling Machines 


Purchase Certificates must be obtained from the Machine Tool 
Control before orders for these Machines can be accepted. 


M idgley£ Sutchtle 


LEEDS, 10 


HUNSLET 
Phone: LEEDS 75665 . oa 
i Bl 
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METROLOGY 


MEASURING EQUIPMENT BASED ON N.P.L. DESIGN 
FOR PLATE, SCREW AND PLUG GAUGES, 

ANGLES, ALIGNMENT, AND 

COMPONENTS. 


FROM STOCK 











No. 1090 


- 1000.—HORIZONTAL PROJECTORS 

- 1010.—VERTICAL PROJECTORS FOR SCREWS 

- 1020.—SCREW PITCH MEASURING MACHINES 

. 1030.—SCREW DIAMETER MEASURING MACHINES 

- 1070.—AUTO COLLIMATORS 

. 1071—ALIGNMENT TELESCOPES AND COLLIMATORS 
. 1080.—CLINOMETERS ACCURATE TO 30 SECONDS 

. 1090.—WORK PROJECTOR FOR COMPONENTS 


— 


PRECISION TOOL & INSTRUMENT Co. Ltd 
353, BENSHAM LANE, THORNTON HEATH, SURREY 
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“The Emblem & 

of Quality + 

5 throughout the | 
World.” 


NORTON GRINDING WHEELS 


OBTAINABLE FROM 
DRTON GRINDING WHEEL CO. LTD. e ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 
v 
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SIZE “B” 


3 
fully automatic \ 
for washing and Gays, | 
rinsing. Stands 4 ‘ 
up to the heavi- \ 
est loads. X 


Amongst the 
many world 
famous firms 
using Dawson 
Metal Parts 
Cleaning 












Machines are 
Armstrong, 
Vickers, Austin, 
A.C. Sphinx, 


Speeding up ba 
war-time _ | 
production “~~ 


and overhaul 





Daimler, Faire 
Aviation, Ford 
Hoffman, 
Leyland, Morris, 
Rolls Royce, 
Skefko, and 
Standard Motors 





The installation of a Dawson Metal Parts 
Cleaning Machine has invariably a most 
noticeable effect on output. It speeds up the 
pre-assembly stage very considerably by 
thoroughly washing and rinsing a multitude 
of metal parts and components in one con- 
tinuous operation. It saves hundreds of 
hours every week. 


STRATEI 


W rite tecuntcat 


There are five standard models and a large 
number of special machines arranged for 
dealing with special engineering components 
and equipment. There are machines for the 
smaller shops as well as for the large 
engineering works, in fact there is or can be 
a Dawson Metal Parts Cleaning Machine for 
your firm’s particular requirements. 


CATALOGUE AND ANY 


INFORMATION YOU REQUIRE 


DAWSON BROS. LTD., GOMERSAL AND LONDON 


Ventnor Works, Gomersal, Leeds, Eng. 


Telegrams and Cables: 


Dual, Gomersal 
London Address: Roding Lane, Southend Road, Woodford Green, Essex, England. 
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=a res. lo obtain maximum 
\ (9 7%; ~~ efficiency, cutting toois 

~\ / must be ground wet.- 
‘Gx 


CANIN. 
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THIS IS THE MACHINE FOR THE JOB 
The [Jickman-Neven Bench 


GRINDING € LAPPING MACHINE 
SPECIAL FEATURE - - - PUMP, DIAPHRAGM'TYPE 


This machine is specially designed for the use of Neven Impregnated Dia- 
mond Wheels. The direction of rotation of the 1 h.p. motorised spindle can 
be reversed by a switch mounted on the machine enabling right or left 
hand tools to be lapped with maximum convenience. A 
special feature of the machine is the swivel guard, which 
can be easily reversed as and when required, enabling one 
side of the wheel to be completely covered when not in use. 
Protractor scale is provided enabling the table to be adjusted 
instantaneously from 0-5° negatve and 0-15° positive. 
Adjustment of the table is made by a micrometer screw con- 
veniently fitted on tne let nan. side of the macuine. 

















SPECIFICATION 
Wheel supplied (Neven diamond — any 
grade) 6 in. dia. 1} in. bore 
Size of table ... 12 in. x 8 in. 


ickman 
, Uww | TE OO.) 
@ COVENTRY ® ENGLAND ® 


DWEWCASTLE 


Delivery is subject to priority and purchase certificate issued by the M.T.C. 
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es 
--- the ehap who 
designed this machine 
knew a thing or two- 
— Everything is 
where you want it 
for a change, but 
by Jove,— it keeps 
you moving - - - - 
4 
What the OPERATOR thinks, about~ 
The MIDSAW claims its place in every modern 
toolroom by sheer speed and efficiency in its 
own class of work. That work is the sawing 
and filing of shapes, whether regular or irreg- 
ular, external or internal. Much of this is still 
being done by machines ill-spared from other 
jobs. Release them by installing the MIDSAW. 
Our booklet will be sent on request. 
THE MIDLAND SAW € TOOL (0. LTD. 
dning op the sory hinds MIDSAW WORKS - POPE ST - BIRMINGHAM II 
Saag cata ae gh ag na 
Vili 
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The hallmark 





GRINDING MACHINE 
CONSTRUCTION 
AND PERFORMANCE 


JOHN LUND LTD., Eastburn Works, CROSSHILLS, Keighley 
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SHARPENS REAMERS, HOBS, AND CUTTERS 


With this one machine a wide variety of standard sharpening operations 
can be performed. In addition, several specialized grinding operations 
can be handled with greater speed and economy than formerly, yet with 
no sacrifice of accuracy. Following of spiral leads, indexing, diameter 
size, blade profile, feed to wheel on tooth face grinding, diameter cutting 
clearance, relief clearance, wheel dressing, radial faces on high spirals, all 
these important sharpening factors are under positive mechanical control, 
and all mechanical movements of the machine can be duplicated to assure 
uniformity of work on any number of pieces. The machine is equally 
adaptable for sharpening hobs, all makes of reamers, and milling cutters. 


FOR DETAILS WRITE TO 
BARBER & COLMAN, Ltp., MarsSLAND RoaD, BROOKLANDS, MANCHESTER 





Telephone SALE 2277 (3 lines Telegrams ‘* BARUOL,” SALE. 
No order can be accepted withou! Pure hase certificate from M.T £ 
Delivery period must be subject to dec of M.T.C 








BARBER-COLMAN REAMER 
HOB & CUTTER SHARPENING MACHINE 
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No.0 MOTOR-DRIVEN MILLING MACHINE 


4’ x 23 ” x 5?’ 


SPINDLE RUNS ON 
ROLLER BEARINGS. 


DRIVE BY ? H.P. FOUR 
SPEED REVERSIBLE 
MOTOR. 


ROTOR MOUNTED ON 
SPINDLE. 


FOUR SPEED CHANGES 
BY PILOT WHEEL. 


START, STOP AND 
REVERSE BY SWITCH. 


SPINDLE SPEEDS 450, 950, 
1450 AND 2850 R.P.M. 


CUTTERS HELD IN 
DRAW-IN COLLET 
CHUCK. 


FOR 400/450 VOLTS, 
3-PHASE, 50 CYCLES 
A.C. ONLY. 


BUILT 
BY SUB-CONTRACT 


ALFRED HERBERT LTD. COVENTRY 
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VERTICAL 
<a COMP 


MAGNIFICATION 
500, 1000 or 1500 to 1 


SCALE RANGE (?ius-Minus) 
0°002", 0°003" or 0°006" 
CAPACITY (Height of Work) 
6", 9", 12" or 20" 


Also Pedestal Model with un- 
limited capacity or Heads only. 


For rapid production 
inspection by unskilled 
operators. 


ENTIRELY 
MECHANICAL 
OPERATION | 





SIGMA INSTRUMENT COO0TD. 


LETCHWORTH HERTFORDSHIRE 


{gents : E. H. JONES (Machine Tools) LTD. Edgware Rd., The Hyde, London, N.W.9 


Telephone: COLINDALE 701\ Grams: GARANTOOLS TELEX LONDON 
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UNIQUE FEATURES OF 


PATENT (VE) UNIVERSAL 
BALL ~~ JOINT 


S 





7 Only three working @QHeavily shrouded § Large bearing surfaces 


—— a en 6 Torque _ transmitting 
Forks solid with Fork elements of =. gy ll 

joint halves. ideal form for canti- f - h 
lever loads. rom axe, (thus fe- 


ducing loads. 
Features of direct appeal to Machine Tool Designers and Production Engineers. 





Used on Multi-spindle Drilling Machines, Milling Machines—Feed Shafts— 
and numerous other types of standard and specjal purpose machine tools. 
In addition to the transmission of Power, the smaller sizes of our patent 
Universal Joints are widely used for all types of remote control both on 
machine tools and on factory auxiliary equipment. 
EFFICIENCY 98°, MAX. 92°, MIN. 
(N.P.L. CERTIFIED) 


PROVED TO BE THE @ THE UNIVERSAL JOINT 

LIGHTEST, MOST UNIVERSALLY USED for Aircraft 
EFFICIENT AND (Military and Civil), Destroyers, Sub- 
COMPACT UNIVERSAL mariies, Aircraft Carriers, armaments and 
JOINT MADE. industrial machinery generally. 


CATALOGUE ON REQUEST 


THE MOLLART ENGINEERING CO. LTD. 


— PRECISION AND PRODUCTION ENGINEERS — 


KINGSTON - BY-PASS, SURBITON, SURREY 
Air Ministry Approved, Gauge Test House Authority, No. 39755/21 
Telephone: Elmbridge 3352-3-4-5. Telegrams: Precision Surbiton 
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PLANNED PRECISION in practice 
The 200 Profile Projector, the largest and most accurate of its kind. 
It has been installed by the leading Toolmakers, Gear Specialists 
and Aircraft Engine makers. In their works it forms, in combination 
with other “Taylor-Hobson" gauges and instruments, an integral 
part of a co-ordinated plan for inspection . . . another example 


of Planned-Precision in practice. 


TAYLOR-HOBSON 


{TRADE MARK) 


TOOLMAKERS' MICROSCOPES © PROFILE PROJECTORS © ALIGNMENT TELESCOPES 
ELECTROLIMIT GAUGES 















TAYLOR & HOBSON LTD., LEICESTER and LONDON 





TAYLOR, 
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LONDON» 


l 


7 
NST. 


TOWN BULL 


PRECISION INDICATORS 
TEST SETS, COMPARATORS ETC. 


CATMUR MACHINE TOOL CORPORATION LTD. BURWOOD HOUSE, CAXTON ST, LONDON SWI 
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GROUND 
THREAD | 
TAPS 


of the greatest 


accuracy manufac- 





tured in the most 


up-to-date plant 
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“GIVE US THE TOOLS AND WE WILL FINISH THE JOB” — The Prime Minister 


The supply of tools for essential production is a 
vital service — and more girls in the shops means more 
men for the offensive — that’s our policy at Climax. 














CLIMAX ROCK DRILL & ENGINEERING WORKS LTD, 4 BROAD ST. PLACE, LONDON, EC2 
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DIEHEADS 








BURTON GRIFFITHS & CO. LTD. 


SPARKBROOK BIRMINGHAM 
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Wear OF 
YOUR TARGET 
>” 


Wan is a mechanised war, demanding the 





utmost of every machine tool—old and 








new. Multi-tool lathes are in the midst 
of the fray, turning with more tools in less 
time—but their maximum effort is reached 
only when they are turning in the least 
possible time—-ARE YOURS? If you are in 
any doubt, or if you are in need of any 
advice in the use of your multi-tool lathes 
call in one of our Service Engineers—in 
the National Interest they are instructed to 
offer their knowledge and experience to 
help get the highest output from ALL 
multi-tool lathes—everywhere. 


Mea aoning bow Hal yl Kell 


DRUMMOND 


DRUMMOND (SALES) LIMITED 


KING EDWARD HOUSE « NEW STREET « BIRMI NGHAM 
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LAPPING COMPOUNDS 
Y 


CARBORUNDUM 


“ Lapping Compounds by CARBORUNDUM,” is 
the title of the latest edition to the series of 
Carborundum Educational Publications. 


Complete details are given for the Lapping of Ball Bearing 
Raceways : Bearings : Boiler House Parts : Cemented Carbide 
and Stellite Tipped Tools and Drawing Dies : Stop Cocks : 
Crankshafts : Cylinders : Pistons and Plungers : Dies for|Drawing 
or Swaging : Flat Surfaces : Gauges : Gears : Locomotive 
Parts : Microscopic Specimens : Microtome Knives : Moulds 
for Bakelite, Rubber, etc. : Rollers : Thread Chasers : Valves 


This 54 page Booklet is offered free to all who 
ave engaged on work of National Importance that 
calls for knowledge of the latest lapping practice. 


THE CARBORUNDUM CO. LTD. 
TRAFFORD PARK MANCHESTER, 17 
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PIONEERS | 


THE GILMAN CLAIM WAS STAKED IN ’'9 


As far back as 1895 Gilman staked a claim to Leadership in a far different world to 
which comparative newcomers enjoy to-day. Then it was all pioneering—with 





Drive Machines and Drives Flexible which are now standard. 


principles are universally accepted. 





that 
very 


little promise of the wide developments in their Boiler Scaling Tools, Flexible 


Where the Pioneer spirit remains, alive and alert, Leader- 
ship can never be lost, and Gilman’s look forward to the 
future with confidence . . . gratified that many Gilman 








1895 — 1943 


GILMANS 


F.GILMAN (8.5.7) LTO 


PIONEERS IN INDUSTRIAL 
henentete DRIVES 





** Multiflex "’ machines are supplied 
as either Floor Models or Suspended 
Sets and are fitted with a specially 
designed flexible drive, which enables 
a lightly constructed working head to 
be used witha robustly built motor. 










ah 









CARLTON HOUSE, 195, HIGH STREET, SMETHWICK 41, STAFFS. 


Telephone SMBEthwick 1202/5 (4 lines). Telegrams : “ Skatoskalo,” "Phone, Birmingham 
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“Is my works control really complete ?” 


UIDAMAM 
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ASK yourself —how much time is wasted in your works while operatives 
queue up for job dockets, and chasers interrupt the work of machines? Do 
you really know how much unnecessary material is used and paid for? 

The time has come to face up to the facts. In place of haphazard methods, a 
modern system of control is needed —the system that has pioneered 
mechanical production control in this country —the **B and A’’ Simplex 
System of Production Control. 

It has increased the efficiency of countless organisations throughout the 
country. It can do the same for your works. The first step is—call in ‘‘B and A’’. 


95 With the “B and A" Simplex Production Control System every operative and every department 

receive all the information they require, selected and reproduced mechanically from one master 

to that achedule which, once checked, ensures complete accuracy of all pre-determined information 
Be. and eliminates the possibility of delays and loss due to errors. 
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a oo 3 BLOCK & ANDERSON LIMITED, 
~ < B and A SIMPLEX Old Mill House, TrumpingtonRd., 
BANDA (Ormig) SPIRIT DUPLICATOR Cambridge. 

’ MARCHANT CALCULATORS Telephone: Trumpington 305 (3 lines) 

FACIT CALCULATORS Branches at: 
) VICTOR ADDING MACHINES M sana 
L K+, SOUTHAMPTON 
3 SHEFFIELD 
GLASGOW 
BRISTOL 
_»y ime. 
PIONEERS OF MECHANISED ON CONTROL 
AFFS. = 
ningham xxl 
See 
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THE TOUGHEST TOO 
IN THE WORLD... . 


ALCESTER, WARGE 


SCIENTIFIC SEATING 
| plays its part 


A ‘Working point’ §=©Correct support for the worker is as necessary 
as a jigforthe work. By reducing fatigue and 
conserving good health Scientific Industrial 

- bs} Seating helps the worker and speeds production. 
The diagram shows some of the factors govern- 
ing the design of correct seating, while others 
are dependent on the process and the machine. 
Ask us to suggest Leabank Scientific Seating 
suitable for your own processes, especially 
when planning new developments. 


ow 1s LEABANK 


Write for leaflets and suggestions to: 


LEABANK CHAIRS LTD., Industrial Seating Engineers, 


‘\ SIF, CHURCHFIELDS, BROXBOURNE, HERTS t 
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POLITIGANS DISACREE 












BUT NOT ABOUT 
HICCS MOTORS 


BIRMINGHAM, BRISTOL, DUNDEE, GLasGOW, LONDON, MANCHESTER, NOTTINGHAM, 
PETERBOROUGH, SHEFFIELD 
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PLAIN 
i UNIVERSAL, 
hd AND 

| VERTICAL 
Ed Motor or 
‘a Belt-drive | 





_ — Ww. WARD oF Evers 


‘iSuNEs) ALBION WORKS ad 2 ee 


LONDON--Brettenham House, Lancaster Place D) BRITON FERRY:-Giants Wharf. 
Strand, W.C.2. 





















The quickest and most 
economical compound. 


Can be used in a pot. 







Non-potsonous. 


1 1b. ton...... 2/6 

7B. ton...... 9/6 
14 1b. tin......18/6 
28 1b. keg......36/- 
56 1b. keg......64/- 
1 cwt. keg... £6 


DIFTIN LIMITED 
Exhibition Grounds, WEMBLEY Middx. 
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GLASGOW:- Fore Street. Scotstoun,W4 
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Single lever controls hydraulic 


operating system. 


Variable cutting pressure 


obtained whilst running. 


Massive rugged construction 


throughout. 


10) )) 3 a A 


F 
12" 


Capacity or 
be 


Orders accepted subject to Bene of MAC... 
Purchasing Coufome a Allocation. 


* ee 


@ Write for 2a copy of descriptive Nelle 
Podel WS '2 : 
ar tapac RACESAWTNG MACHINE 


Carlisle Rd., Hendon, London, N.W.9 


Telephone: T 


rams; 
“Colindate 868) 


Retool, Hyde, London 
Bronches at: Birmingham, Mgnchester, Glasgow * 


Vite steer Se | 


EB3 


‘ 




















Journal of the Institution ef Production Engineers 
As a war-time measure the advertisement section of this Journal is now pub- 
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CAPSTAN LATHES 
& TOOLHOLDERS 


BRASSFINISHERS' 
LATHES & MACHINERY 


CHUCKS COLLETS 
MACHINE VICES 
METAL SAWING MACHINES 


CUTTING OFF MACHINES 
KENNEDY 
BENDING MACHINES 


SPINNING LATHES 
PLUGGING LATHES 
CCK BORING MACHINES 
SPECIAL MACHINES 


JIGS & FIXTURES 





TELEPHONE 
MIDLAND 
0083-4-5 

TELEGRAMS 
“LATHES 


. BIRMINGHAM’ 


CHARLES TAYIOR 


BIRMINGHAM. 's ENGLAND 
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METAL CLEANING MACHINES 


The “* Bratby ’’ deals with every variety and size of component and whether 
the metal be steel or aluminium, cast iron, or bronze there is a machine and 
process for it. British manufacturers who are wanting a cleaner should instal 
a Bratby Cleaner designed to suit their special needs. Send now for full 
particulars of the machine suitable for your particular job, or better still, ask 
our representative to call for a discussion. 













THERE IS A BRATBY CLEANER TO SUIT EVERY TYPE OF JOB 








Sole Agents for Gt. Britain: 
GEO. H. HALES MACHINE TOOL CO., VICTOR HOUSE, 1, BAKER ST., LONDON, W.1 


Designed and manufactured by: 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER, 4 
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PRODUCTION CONTROL 
Paper presented to the Institution, London Section, 
by R. Appleby (Associate) 


A Meet1ne of the London Section of the Institution was held at 
the Institution of Civil Engineers, on Wednesday, the April 21, 
1943, at 7-0 p.m., when Mr. R. Appleby, A.I.P.E., gave an address 
on Production Control. Mr. R. Kirchner, M.I.P.E., Section Presi- 
dent, was in the Chair, and between 250 and 300 members and 
visitors were present. The Address was followed by a Discussion. 

In opening the Meeting the Chairman referred to a meeting of the 
London Section held in January, 1942, when the subject under 
discussion was “‘ Production Control ” and mentioned the divergence 
of opinion disclosed at that time as to the precise meaning of the 
term, and the necessity for agreement on this. He explained that as 
a result of this meeting the Institution formed a Production Control 
Committee under the chairmanship of Mr. T. W. Price, and this 
Committee felt that their first task should be to consider funda- 
mentals and arrive at universally acceptable definitions. In intro- 
ducing Mr. Appleby, the Chairman said he had already addressed 
a number of Sections of the Institution on Production Control, 
and in all cases the meetings had been most successful. The paper 
Mr. Appleby would read that evening represented the development 
of the work of the Production Control Committee to the present 
stage, and the influence of the discussions which had taken place in 
the Sections. 

Mr. Appleby thanked the Chairman, and expressed his apprecia. 
tion of being given the opportunity to address the London Section- 
Before reading his paper Mr. Appleby stressed the importance of 
considering the subject from the practical rather than the theoretical 
angle—what really takes place in practice. He also emphasized 
that his remarks applied equally to the small as well as the large 
firm. Mr. Appleby then read his paper. 


It is impossible to deal with the subject of Production Control in 
detail because of the variety of techniques which obtain in any 
factory according to its size, shape, and the work it is doing, but I 
will attempt to cover the subject under these headings—What is 
Production Control? Production Control problems in Wartime. 
What is its place in the organisation? Some considérations in 
setting up Production Control. Some considerations of each aspect 
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of its machinery, and finally : Some implications which are particu. 
larly important for this Institution. 

I well realise that to cover so wide a field limits the extent of 
detailed considerations, but, as I have already mentioned, these 
vary so very much according to circumstances that they could not be 
treated adequately in one evening. 


What is Production Control ? 


Production Control is an industrial term, and the person using it 
imposes upon it limitations which are consistent with what he con- 
siders to be the boundary lines. Very often these boundaries are not 
ideas which have taken shape as a result of a detached and analytical 
approach. On the contrary, the mental picture of the Production 
Control function usually assumes its shape as a result of the parti- 
cular experience or industrial background. Naturally, the basic 
similarity of industrial experience is such that there is bound to be 
a degree of uniformity amongst the interpretations of individuals 
with this experience. Unfortunately, however, there are so many 
different focal points within these degrees of uniformity that there 
are shaded edges to the substance of agreement, and when discus- 
sions take place these shades of difference cause considerable con- 
fusion. We must accept, however, that in principle production 
control cannot have more than one agreed interpretation. 

The term is also somewhat anomalous,. for Production Control 
is only one of the instruments by which Production is Controlled, and 
Control in the general sense is nothing new. 

This is explained by the fact that if we take any productive 
process, no matter how simple, we shall find that Control always 
exists. 

By using the example of a man driving a nail into a piece of wood, 
it is obvious that he controls his hammer. The point of importance 
for us is that the greater the degree of Control he exercises then the 
more effective will be his act of Production. 

The fact that control of this sort is sub-conscious is irrelevant. 
Furthermore, this element of control applies to everything we do, 
but as production becomes less dependent upon individual effort, 
the close and often sub-conscious connection between control and 
production becomes less apparent, until eventually we reach the 
stage in the most complex processes where the direct relation 
is almost impossible to trace. 

In effect, what happens is that this introduces control of a high 
degree by more than one individual. Now, whilst it may be quite 
true that each of the individuals concerned performs his particular 
act of setitention by the exertion of a sub-conscious technique 
which determines the degree of control, a further condition has 
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PRODUCTION CONTROL 


imposed itself, which is that these individuals must be regulated or 
co-ordinated, and this co-ordination is not, and cannot be, sub- 
conscious. 
' There are, therefore, two categories of control. 

The first is that which is a part of, and cannot be divorced from, 
the individual. 

The second is the conscious regulation which must be exercised 
whenever individuals have to be co-ordinated in production processes. 


In any condition of production this applies, and therefore in every 
factory in the country, no matter how inefficient and even though 
the term Production Control has never been used, Production is 
Controlled. 

If this is true, why should there be so much controversy? The 
answer is that we are concerned with the degree of control rather 
than with control in the absolute. 

It is interesting, and I think well worthwhile, to trace the history 
of the growth of Control in industry which has brought us to the 
present position, for it is very relevant to a settlement of what 
Production Control really is. 

After the industrial revolution which brought with it the factory 
system and, ultimately, the industrial organisation with which 
we are all familiar, many economists attempted to define the basis 
of an industrial economy which they expressed as factors of pro- 
duction. Now it is significant that the early economists considered 
that there were three factors—namely, Capital, Land, and Labour. 
Later, however, the question arose of a fourth factor, but this was 
not clearly defined until the 1880’s when Marshall said that this 
fourth factor of production was Organisation. 

At first, organisation dealt with the larger and more general 
problems which a growing technology and complexity of product 
demanded, but eventually it became more specialised, and ultimately 
gave rise to the science of management. Production Control is part 
of the science of management, and the reason that we are so much 
concerned about it to-day is not because Control did not exist 
prior to its considerations, but because the complexity of production 
has forced upon us the ever-increasing necessity for a greater degree 
of premeditated Control and a consideration of the technique of 
its application. 

As I have already mentioned, there are two categories of Control, 
and with the control by the individual over his acts of production we 
are not concerned. This is the job of Motion Study, etc. 

We are concerned with the technique of control which has de- 
veloped from organisation and of which it is a part, and because of 
this, Control is probably not the best means of expressing what we 
have in mind, for although I have said that there are two categories, 
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this is merely a concession to accepted terminology, for in the last 


analysis, Control cannot, in any circumstances, be removed from the “4 
individual, and the Control we are considering to-day is a means by h 
which individuals can exercise control rather than a method which "7 
attempts to remove it from them. 

May | illustrate this point. When an instruction is given by an tl 
individual, he can give his instruction verbally, and in this case the le 
voice would be the medium of Control. Individuals cannot exercise 
control by verbal methods because the vast amount of information C 
which must be available could not be conveyed in this manner. b 
The medium has, therefore, to change to written instructions and C 
information. To-day there are so many written instructions that t 
their issuance and co-ordination, their timing and their authority 
have in themselves become a speciality. r 

Control is, therefore, the speciality of organising this medium of k 


expressing control. It is the machinery of co-ordination. r 

Having specified the limits to be imposed upon the interpretation 
of the word “ Control,”’ it is necessary to define ‘‘ Production ”’ in a 
similar manner. 

No doubt the application of principles of the form of Control 
envisaged by the above definition could be made without difficulty 
to all production processes, such as Coal Mining, Smelting, Agri- 
culture, Food Processing, etc., but to agree to so broad an inter- 
pretation would be to make the field of survey limitless. 

Academically it would be correct to include these, and other 
processes, within the field of application, except for one thing— 
the term Production Control has not arisen as a result of the develop- 
ment of a specialised control technique in the processes mentioned 
a moment ago. 


The term has arisen because a technique has developed out of the 
complicated processes in certain production spheres involving the ‘ 
determination of factors, which, because of their complexity, are ( 
not easy to assess accurately. 

These processes are the engineering productive processes as 
distinct from others, and therefore we must confine our enquiries 
to this particular field ; in fact even within this field of research 
there are a number of groupings which demand special treatment. 


Production Control is, therefore, that part of management science, 
which is concerned with the correct degree and the medium by which 
Control can be exercised in the co-ordination of the productive resources 
available in an engineering productive unit. 


I hope that the case which I have made in support of this de- 


finition is such that it provides a sound basis which will stand the 
test of analysis. 
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PRODUCTION CONTROL 


This definition must now be turned into practical terms because it 
imposes a function on the term Pfoduction Control, and we must see 
how this function could be operated and whether the machinery of 
operation fulfils the conditions laid down. 

One very important conclusion emerges immediately, and this is 
that Production Control in being pre-determined control, must 
lead to planning in this sense. 

No method of production to-day is so simple that entire control 
can be exercised by verbal instructions. Certain information must 
be put on paper. Consequently the first requirement of Production 
Control is that it should be able to translate engineering informa- 
tion into parts and assemblies in the most suitable manner. 

As it is purposeless to issue information which cannot be car- 
ried out, it follows that Production Control information must 
be issued in accordance with known conditions of capacity and 
requirements against that capacity. 


Consequently Production Control must have as its foundation a 
predetermined plan of production which, based on engineering and 
other information, has taken account of the physical capacity of the 
production unit. It must then be able to set the capacities in motion 
according to this plan. 


A further condition therefore emerges, for to enable the above 
requirement to be fulfilled, Production Control, amongst other 
things, must use the information of what has taken place in the 
past, in order correctly to forecast what is likely to happen in the 
future under similar conditions. * 

This means that Production Control information must be so 
organised that it provides for adjustments to the production plans 
of the present and the future, according to the physical variations 
which are continually taking place. In other words, one aspect 
of Production Control is that it must reflect the physical movement 
of labour, material, and machines. The importance of this clerical 
reflection of physical movement cannot be overstated because of the 
fact that the greater the number of variations the more difficult it 
becomes to deal with them. 


A final requirement is now imposed for if Production Control is 
to be the hub of maintaining production programmes. It must be the 
means of informing and authorising individuals in the discharge of 
their responsibility and placing in their possession knowledge which 
will enable them to exercise control. 

It must, therefore, be the nerve centre of information relating to 
planned production from all sources, and it must be able to segre- 
gate and analyse this information, assess its effect on production, 
and re-direct such information into the necessary channels. 
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These conditions are best dealt with by summarising them into 
specific categories which are five*in number :— 

1. Production Control must be able to plan according to require- 
ments and capacity. 

2. It must be able to co-ordinate material and tool requirements 
so that these are available for production to proceed. 

3. It must be able to dovetail the work which the plan comprises 
into the machine and operator capacities and keep them fully 
occupied. 

4. It must place in the hands of responsible individuals all the 
information concerning production in its relation to the plan, to 
enable them to carry out their part of it. 

5. It must be able to guide production once set in motion towards 
the completion of the plan, take account of variations therefrom and 
also deal with their effect on present and future production. 

To fulfil these conditions Production Control is divided into two 
main groups. The first comprises those functions which are purely 
Production Control, and these are five in number. The second 
group is comprised of various aspects of a manufacturing unit which 
are principally concerned with some other activity, but which are 
used to provide information to enable Production Control to operate. 

Dealing first with the purely Production Control components, 
these are :— 

1. Capacity Utilisation. The means by which time factors of 
control, engineering and productive functions are measured and 
utilised in the formation of a plan ; also corrections recorded and 
reflected during its operation so as to allow of its fulfilment. 

2. Schedules. The means by which the production plan is 
presented to all concerned to provide for the commencement and 
completion of work in all stages of manufacture. 

3. Stock Control. The means by which the correct quantity and 
quality of materials and components are made available according 
to the production plan. 

4. Manufacturing Orders. The means by which authority 
is given to all concerned to produce according to plan. 


5. Progress. The means by which the execution of the pro- 
duction plan is co-ordinated so as to reveal, and as far as possible to 
eliminate or correct, any variations from the plan. 


Dealing next with the functions which are not purely Production 
Control, we shall see that they fall into three main categories. 

The first is the direct production function. 

The seeond is the engineering function. 

The third is the financial and commercial function. 
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PRODUCTION CONTROL 


All of these have a number of components, some of which could 
be mentioned, such as ratefixing and time study, routing and 
processing, jig tool and test gear design, inspection, stores, purchas- 
ing, labour, costs, budgetory control and standards (material and 
components). Their relationship can best be clarified by giving 
some examples. 

The manner in which the accountant builds up his costs is not 
necessarily the concern of Production Control, but the manner in 
which the costs are used for reflecting variations from the plan is an 
important control element. 

The method of purchasing may not be the concern of Production 
Control, but it is its responsibility to see that information to enable 
purchasing is in the hands of those concerned, and to know that this 
is being carried out in accordance with the plan of production. 

The fact that jigs, tools and fixtures are designed for a process 
is a technical matter. Production Control will discharge its re- 
sponsibility providing it collates all the information relating thereto 
in order that the jigs, tools, and fixtures will be available at the 
point of process when they are required. 

It will be noticed that there has been continual reference to func- 
tions, and any mention of departments has been avoided. This is 
deliberate for we are not interested in divisions of responsibility, but 
in the fundamentals of Production Control. Naturally, divisions 
of responsibility along the same lines as these functions is at all 
times desirable, but is not always possible, and is a further issue 
which will be dealt with later. 


Production Control in Wartime. 


There is no need to expand at great length on the problems of 
production which are peculiar to wartime, but some of the major 
aspects of the difficulties could be mentioned. For example :— 

The vast increase in engineering capacity as a whole. 

The increase in precision work and the more complex production 
processes. 

The new factories, large, and particularly small, which have been 
established. 

The supply of materials. 

The link with the state machinery. 

The shortage of skilled labour. 

Part time workers and outworking. 

The flexibility which the continually changing needs of the 
Services involves and the consequent inability to lay a job out in the 
normal manner. . 

And, finally, and probably most important of all, the shortage of 
competent industrial .managers, and administrators, and the very 
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haphazard methods of selection for supervisory positions of all 
grades. 

We are all familiar with difficulties which such conditions in 
combination can produce, and it needs to be emphasized that the 
solution of these problems cannot be achieved by installing some 
type of Control. On the other hand it also must be emphasised 
that without Production Control each of these will be even more 
difficult to handle than would otherwise be the case, for it does 
place before the factory manager as full a knowledge as is possible 
of the factors which are most likely to be affected by any course of 
action either within or outside his control. 


What is the Place of Production Control in the Organisation. 


There are four basic functions in production as follows :— 

The first of these is Production Engineering which deals with all 
the activities of the technical departments, such as : 

(i) Preparation of design for manufacture. 

(ii) Rates and Time Study. 

(iii) Engineering estimates. 

(iv) Process layout. 

(v) Jig and Tool design, etc. 

The second is the Control function which covers Planning and its 
five components as already mentioned. Incidentally, I do not here 
refer to Planning in the engineering sense but to the drawing-up 
of programmes, etc. 

The third is the Works function which is concerned with manu- 
facture according to the programmes of the Control Department 
and in conformity with the specifications of the Engineering 
Department. 

The fourth is Inspection which is concerned with maintaining the 
standard of production according to the limits- imposed by the 
specifications and drawings of the Engineering function. 

As far as possible departmental responsibility should be along the 
same lines as indicated by these divisions, but this is not always 
practicable, particularly in the smaller firms where the Engineer 
might also be the Works Manager, and where a number of depart- 
mental responsibilities may have to be vested in one individual. 

Clearly it is impossible to be dogmatic about these, but the most 
important aspect of the matter is this—Where the division can 
be achieved it should obtain because by doing so it will be possible 
to bring the necessary weight to bear upon each activity. 

It often happens that a lack of appreciation of these fundamen- 
tally different aspects of Production cause one to be subordinated to 
another and this more often than not involves the subordination of 
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the control function. This is fatal and can only result in conditions 
similar to examples I shall quote later on. 

Whatever size the manufacturing unit, these four activities should 
in turn report to an over-riding authority not responsible directly 
for any one of the four, but in a position from which the wider 
viewpoint, which is implicit in Production Organisation, can be 
taken. 

The relationship between the commercial and financial depart- 
ments has already been discussed, but there is one aspect of pur- 
chasing which needs further mention. 

In that Production Control is responsible for progress in the 
works it is necessary to state that it does not follow that it should be 
responsible for outside progress. Outside progress is so much 
concerned with commercial policy that as a general rule the Pur- 
chasing Department should be made responsible for its own progress- 
ing and for seeing that the materials required are delivered according 
to the schedule of the Production Control Department. 

The relationship with the Sales Department is perhaps most 
important of all. We all know of the Sales Department which 
is inclined to accept orders without consulting the Department 
which should know whether the order can be executed, and we are 
all familiar with the consequences. 

Unless we are prepared to give the Production Control activity 
its proper status in relation to the other Departments we shall 
continually be faced with this problem. For in fact the subordina- 
tion of the Production Control function implies a subordination of 
the organisation factor in industry, and organisation should not be 
subordinate. 


Some Considerations in Setting Up Production Control. 


There are one or two stock arguments which need to be answered 
if we are to start with a correct approach to the establishment of a 
Production Control Department. Two of these arguments are 
(a) Expense, and (b) Paperwork. 

The fallacy which gives rise to the view that Production Control 
is an expense is based on the belief that it is a mysterious technique, 
when in fact it is plain commonsense. Perhaps I should say organ- 
ised commonsense. How can a technique which reduces waiting 
time, machine idling time, confusion, material hold-ups, etc., to a 
minimum be a mysterious technique and an unjustified expense ? 
Such an argument carried to its logical conclusion would deny the 
necessity for Organisation. 

The other argument, that of paperwork, also has its roots in 
expense and the fear of complicated systems. So far as paperwork 
is concerned it may mean that when you instal Production Control 
yon will realise for the first time how much paperwork you actually 
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have in your works, merely because you organize it properly. It 
may also mean that by organizing your paperwork you will eliminate 
a large number of cubby-holes where scrap pads and scribbling notes 
thrive, and you may also find that in total you have saved on 
clerical work itself if you can determine, at the outset, exactly 
how many pieces of paper are really needed for a job, and prepare 
them all at once, rather than have an assortment of people copying 
this, that, and the other, at various stages of production, and 
irusting that the information reaches everyone concerned. 

These two mental obstacles must be cleared from the minds of 
those operating Production Control if it is to be at all successful. 
Furthermore, it must not be overlooked that Production Control 
is not operated by people sitting in offices with fancy ideas. It is 
eperated and dependent for its reality on the clerks, storekeepers, 
progress men, chargehands, setters, etc., out in the shops where the 
work is taking place, and unless these people can be carried along with 
the management in any organization it is bound to fail. 

The way these people can be made into active supporters of Pro- 
duction Control is to tell them what it is about and consider their 
criticisms which are more often right than wrong. 

As for complicated systems there is nothing more complicated 
than a system which is a hotch-potch of half measures, a system 
which is not controlled. Production Control aims at the simpli- 
fication of systems. These two bogies are the first which must be 
run to earth if any headway is to be made ; reservations about them 
are bound to influence its operation. 

The next stage is to examine the basic functions of Production 
Control which have been mentioned individually, and see them in 
their correct perspective. This perspective is that they are always 
a means to an end—maximum production. 


Capacity Utilisation. 


The first of these, and without doubt one of the most important, 
is Capacity Utilisation. Without Capacity we cannot produce. 
Only a true measure of Capacity will enable its Utilisation to the 
fullest extent. 

The difficulty with Capacity is that it is made up of so many 
parts—some tangible, and others less so. Machines, Labour, 
Space, Experience, Technique, Management, and so on. 

Moreover, Capacity does not exist solely in the production shops— 
it exists everywhere in the plant where there is any activity which 
bears upon, and influences production. In the Drawing Office, the 
Engineering Department, the Planning Department, the Tool 
Room, the Print Room, the Typists’ Pool, etc. In the Purchasing 
Department, the Maintenance Shop and the Stores. 
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We must break away from the idea which causes orders to be 
accepted merely because plant is idle ; when the job which is accept- 
ed cannot be put through the Production Engineering Department 
because of modifications which are necessary before it can go to the 
shops. 

Hundreds of delivery promises are broken long before a job ever 
reaches the Manufacturing Departments because of this. And to 
what effect ? Chaos ! 

A plan of production is a useless document unless it has taken 
account of the physical limits of Capacity. The best way of des- 
cribing a sound production plan is to say that it represents what is 
required, modified by what can be achieved. 

Unfortunately it is so much easier to say what is wanted than to 
reconcile a target with the available Capacity, simply because 
Capacity is not always easy to measure. 

To modify our requirements to suit our physical limitations is 
distasteful, but we must face reality early in the design of our plan, 
for unless we do we shall find that the physical conditions will 
impose their own limitations when it is too late to alter the whole 
to suit this forced imposition. The inevitable consequence is that 
production becomes unbalanced. 

Take machines as a case in point. How many firms really know 
what their machines are doing in the course of a day? How often 
it happens that machines are overloaded one day and underloaded 
another. It seems inconsistent that we watch the time spent by 
operators from 6d. per hour upwards in the most diligent manner 
and knock off quarters, etc., for lateness, yet with machines which 
may be costing as much as 10/- or £1 per hour and which may re- 
present a considerable proportion of a firm’s capital, we do not 
appear to be as interested in the quarters they are idle as we should, 
all of which become a dead weight on the quarters they are working. 

The same in fact applies with the real effectiveness of our labour. 
Granted that we clock them on and off, how many units really 
know the effect of their labour output when progress men, foremen, 
managers, chargehands, etc., are scrambling to meet impossible 
delivery dates? How many units know how much production per 
man hour falls, when machines are being run on short running jobs 
because panic action is needed somewhere ? How many firms have 
actually assessed the downward effect on production when setters 
and operators are being badgered by high-powered chasers who are 
working from the wrong end of the stick because of some previous 
bad scheduling ? 

Much the same applies to ratefixing, and it is surprising how little 
is known as to the comparative efficiency of the Ratefixing Depart- 
ment in relation to rates set against actual machine and operator 
performance. 
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Scheduling and Manufacturing Orders. 


The best production plans will break down unless your schedules 
and orders or, as they are often called, shop programmes and work 
tickets, express in detail what the production plan states as a whole. 
These documents are the manager’s and the foreman’s lifeblood. 
They should tell him what he has to do, when he has to do it, the 
time he is allowed, where the job comes from and where it goes to. 

They should also be the documents which enable stores, progress, 
setters and chargehands to operate. They must, of course, take 
account of shop load, tools, and the material position, and this 
information must be determined before their release to the shops. 
Consider the inconsistency of the position which allows an order to 
go to the shops for parts to be produced by a certain date, and when 
the foreman applies for his material it isn’t there, or the tools are 
not ready. 

Of course, it would be undesirable to try to make paperwork do 
the foreman’s job for him, and therefore he must be allowed certain 
flexibility in arranging the sequence of his orders in the shops to the 
best advantage, provided that this flexibility is within the framework 
of the main plan. 

Production Control would strangle itself if it did not allow for this, 
but we must insist that within the main plan or schedule the foreman 
and his clerk arrange for an organized flow of work through the 
departments. This applies particularly to batch machine shops. 
If this isn’t done, it will be found that chargehands and setters, 
when left to their own devices, will select all the best paying jobs 
and leave the short runs and difficult set-ups, etc., till later. Later 
than is convenient. Setters should not be allowed flexibility as to 
which job they should set. On each machine, or group of machines, 
there should be a card or board which states the programme for that 
machine during the coming week, or any other period which is con- 
sidered convenient. 

Finally, and as already mentioned, don’t rely on schedules and 
orders getting to the right people. Organise their distribution, and 
print them for them. 


Stock Control. 


It is important that, in considering Stock Control from the Pro- 
duction Control viewpoint, we are quite sure what is meant by this 
term. 

Stock Control is often confused with Stores Control, and I wish to 
make a clear distinction between the two. The view I wish to put 
to you is that Stores Control is concerned with the handling of 
materials, binning, racking, receiving, issuing, etc., but that Stock 
Control is concerned with the actual control over the amount of 
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stock which should be held in stores for particular requirements. 
It is quite possible that the two functions of stores and stock control 
may be exercised by one individual, but it is not always to be re- 
commended, particularly in the manufacturing concerns where the 
physical size of the stores is such that the control of labour and the 
administration of stores is a speciality in itself, and where the 
control of stock against particular contracts is a clerical job per- 
formed by the Production Control Department. The reason for 
making this distinction is to draw a clear line of demarcation between 
clerical and physical work. 

If this principle is firmly established then it follows that the 
clerical control of stock will be vested in an individual belonging to 
the Production Control Department which, in turn, must mean that 
this aspect of organisation will receive the weight it deserves and, 
furthermore, will enable a concentration of supervision which is not 
influenced by staff worries, etc. 

We all know how easy it is for records of stock to spring up in 
numerous places by different individuals keeping a few cards so as 
to know their own position. This is bound to result in clerical 
discrepancies and should be ruthlessly eliminated. 

Accurate and up-to-date records are the key-stone of successful 
Stock Control, but how often does this apply? How many times 
does it happen that we are not aware of a material shortage unless 
a machine comes to a stop, or operators are standing idle ? 

How often does it happen that our empty stock bins are the first 
indication that we should re-order Material or Components? And 
how often does this result in a scramble for Materials which involves 
not only one department or one firm, but many departments and 
many firms in taking exceptional measures to keep Production 
going. And how often do these self-same exceptional measures 
reflect themselves in an accumulative manner on half a dozen other 
jobs at a later date without any warning, due to the fact that there 
was no method of measuring the damage that such exceptional 
action has on future Production? And how often does exceptional 
action of this nature become so much an everyday occurrence that 
staffs have to be increased to deal with it until ultimately foreman, 
progress men and chargehands, etc., are falling over themselves and 
everbody else in an effort to keep production going, and costs mount 
up and real Organisation becomes unknown? All because we had 
insufficient knowledge of our Material and Stock position. 

Often in the case of material our lack of knowledge is something 
beyond our own control particularly in present circumstances when 
transport and other factors have a serious influence on delivery 
dates, but very often material delivery dates break down for the 
simple reason that the firm giving the date has done so by guess- 
work. 
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Progress. 


I am afraid that my remarks in connection with the progress 
function are not going to enhance my popularity with members of 
Progress Departments who are present. Notwithstanding this, I 
must say that the progress activity has been very much over-done 
in recent years. This does not mean to say that progress has not a 
very important part to play in Production Control. It has. But 
the Progress department is often turned into a Chasing department. 

Bad planning, incorrect scheduling, and lack of co-ordination of 
material delivery dates, flow of parts, and lack of accurate stock 
records cannot be overcome by increasing the progress staff. The 
only effect this has is to continually badger foremen and charge- 
hands to achieve the impossible. 

It is often said that the efficiency of a Progress Department is 
denoted by the number of Progress personne! in relation to other 
employees, or to the amount of work which is flowing through the 
factory. And this is true up toa point. But whatever the standard 
which is applied to the efficiency of progress—and this is certainly 
very difficult to establish because the standard would vary as 
between shop and shop, and factory and factory—it is important 
that we see the Progress function in its correct perspective as the 
pointer which indicates where something is likely to go wrong rather 
than as a growing activity which thrives because everything has 
gone wrong. 

How Does Production Control Operate. 

So far my remarks have been very general, and I have tried to 
show what Production Control is. What it comprises. Its status 
in the organisation, and some of the difficulties which arise through 
its absence. I have also tried to focus each of the Production Control 
sections in their correct perspective. 

In attempting now to give an outline of operation—no matter 
how sketchy—I realise that I am putting my head right into the 
lion’s mouth for the very reason which I mentioned in my opening 
remarks. 

The natural reactions which will arise from my following comment 
fall into these categories :— 

We don’t do it that way. 

It wouldn’t work like that in our factory. 

This record has been missed or that department hes not been 
referred to, etc. 

This is too simple, or that is too complex, etc. 

Despite this I intend to risk the danger of appearing to be par- 
ticular, when in actual fact I still wish to keep my comments general. 
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My reason for so doing is that I am most anxious to avoid the im- 
pression, by what has already been said, that Production Control 
is exclusive to the large firm. It is not, and if sensibly applied can 
be of enormous benefit to all sizes of firms in achieving optimum 
production. 

Generally speaking, the information required to enable Pro- 
duction Control to operate is available to a lesser or greater degree in 
most firms. Setting up Production Control is a matter of using this 
information to the best advantage. And this can be achieved by 
concentrating its flow into one centre which, if you wish, could be 
called “* The Production Control Office.” 

The first requirement is that as much Information as possible 
should be determined before a job starts, not whilst it is running. 
This information in the form of breakdowns, or parts lists, must 
then be laid out so as to provide for stock control, progressing, 
machine and shop loading, and manufacturing orders. 

The Stock Control section will refer the material or component 
lists which form the requirement to their Stocks, Ordered and Re- 
quirement records, and will indicate on these lists whether there is 
sufficient material on hand, or whether it has to be ordered, and 
action will be taken in the latter case. According to the Informa- 
tion provided by Stock Control section relating to delivery dates, 
etc., which has, in turn, been received from the Purchasing Depart- 
ment, the requirements will then be loaded on the Machine or Shop 
loading Schedule, and the Progress Department will also at that 
stage begin their material progress according to the dates which 
have been provided. 

The build-up of load must not be a haphazard allocation of load 
to a capacity which is based purely upon the theoretical figures of 
Departmental or Shift hours, even though an allowance may be 
made within these figures for varying contingencies. It must be 
based on departmental hours related to machine hours worked 
within the departmental figure. If this is not done, the shop will 
only be loaded accurately in theory, in practice it may be over- or 
even under-loaded. This, of course, applies mainly to batch 
machine shops. 

After the machines have been loaded and the detailed schedules 
have been prepared according to this basis these will be issued to 
the Manufacturing Order Section, to the Progress Departments and 
to the Shops. 

From the schedule the Manufacturing Order Department will 
prepare the necessary instructions to be issued to all departments 
concerned in accordance with the dates quoted on the Schedule, 
and any Engineering or Material information available on Parts and 
Material Lists. 
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In the meantime the Materials will have been flowing into Stock, 
and as these arrive an Advice of Receipt will be passed by Stock 
Control to the sections interested which will vary according to the 
particular Works. On the dates specified, and providing Material 
Advice Lists have been received and tools are available, the Manu- 
facturing Orders will be released to the Production Departments for 
Production to proceed. 


These documents should be released so that when they are placed 
in the hands of the foremen, the three conditions which determine 
Production have already been established :—Capacity (facilities), 
material, and tools. 


The Manufacturing Order Set should have been prepared in such 
a manner that a Material label has been provided as a part of the 
Order, so that when the request is made to Stores for the Material 
which has already been advised, this identification label can be 
attached to the batch of work so as to follow it through all stages of 
production. Under no conditions should the stores be allowed to 
issue materials or components without an identification label of this 
nature. 

As the various stages of process are completed operation by opera- 
tion, a document should be released to the progress clerk who should 
be located in the foreman’s office. This ticket will then enable the 
schedule to be marked in some manner so as to indicate that the job 
has reached a certain stage. 

In the very small firm this schedule will also be in the same office 
as the Load Charts, etc., and having denoted the Progress position 
of a job the ticket will be used for off-loading purposes. 


Where possible either this ticket or a duplicate of it should form 
the basis of Wage-payment and later provide information relating 
to machine activity. I should mention that this is the simplest 
manner by which records of machine activity can be built up which 
will form the basis of machine-loading. I would prefer, however, 
in all circumstances where a number of machines or items of plant 
are in operation to see that each machine is equipped with a simple 
machine-history card which would give a complete analysis of 
running and down-time during the shift periods. 


A card of this nature does not involve any considerable clerical 
effort and if the job numbers are quoted on it against its running 
time, this information provides a first-class check on the accuracy of 
your rate-fixing. Furthermore, if the down-time is analysed by a 
simple code sequence, A, B, C, D, which indicate waiting-setter, 
waiting-material, waiting tools, and other contingencies you have in 
your possession all the information you need to assess the effective- 
ness of your progressing and scheduling, etc., 
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It so often happens that a simple analysis of this nature reveals 
immediately that a shop which is apparently working at full pressure 
is losing thousands of hours in the course of a year due to the fact 
that material delivery dates were not being properly scheduled and 
the resulting increase in production by virtue of the fact that this 
condition, by being known, can be rectified, is in some cases quite 
astonishing. 


This card can also be used for another very useful purpose by 
using the reverse of it for laying out the jobs for each machine so that 
setters and chargehands have a complete guide as to what is re- 
quired from them during a given period within the framework of the 
main schedule. This is particularly useful, too, if the agreement of 
the progress man is sought as each card is being prepared, for it 
places the chargehand and the setter in a position which enables 
them to resist the jockeyings of progress men to undertake panic 
action. Not only this but it also puts the progress man on his toes 
because he is himself committed to the individual machine schedule. 


By the above means there will be a complete tie-up in a very 
simple way between Load and Off-Load, Rate-fixing and Per- 
formance, Schedule and Achievement, and finally, Promises Against 
Actual Deliveries. 

This may all sound very simple, and I can assure you that for the 
small firm it is very simple, although naturally local conditions and 
the factors of war production mentioned above will make for count- 
less complications which are irritating and often difficult to 
deal with. 

The bigger the production unit becomes and the larger the number 
of different jobs it is called upon to handle, then the more com- 
plicated becomes the machinery and method of production control. 
So long, however, as we bear in mind the fundamental principles 
which have already been enunciated, and so long as we never allow 
ourselves to be divorced from the fact that Production Control 
is bound up in being able correctly to reflect the physical movement 
of machines, labour and material, then we shall be approaching our 
problems from the practical viewpoint. 


Some Implications of Production Control. 


I should like now to pass to some of the implications of Pro duc- 
tion Control. 

I have already referred to the growth of organisation in recent 
years, and it would be foolish to close our eyes to the fact that 
this growth must inevitably continue. In a recent book a Mr. 
James Burnham has examined this growth of organisation in 
great detail and very scientifically. This book is called “‘ The 
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Managerial Révolution,”’ and its main thesis is that the future is 
one in which the Managers will take control. That Socialism is 
not the form of society which will develop from the vast social 
changes taking place to-day. Mr. Burnham then argues as to the 
social revolutions in Russia and Germany, and makes the case that 
they are in reality Managerial Revolutions, and that the Managers 
have taken power. Mr. Burnham may, or may not, be right in his 
contemporary analysis of these political events, but irrespective as 
to whether he is right or wrong there is a great deal in this book 
which is particularly significant for those persons who are concerned 
with industrial organisation. 


We cannot yet foresee the solution to the problems of distribu- 
tion and production which have been contributory factors in bring- 
ing about this, and the 1914 war, and I think it is an important 
indication of the confusion which exists in all quarters on this subject 
that so far no one has been able to point to the machinery and 
economics which will facilitate the production of wealth at the close 
of hostilities. 

There is a great deal of discussion in all quarters which is a 
reflection of basic necessities which speaks of planning and organis- 
ation and management. The whole of this address has been 
concerned with showing that increased complexity must lead to 
increasing specialisation. The problems which face society are 
political problems. And I think from our point of view we would 
be well advised to draw a clear line of demarcation between that 
which is political and that which is industrial. Except in one re- 
spect—the significance for us in the increasing organisation which 
we can see developing on every side is that to plan and to organise 
and to manage means that there must be competent Planners, 
Organisers, and Managers. And one of our jobs, as an Institution 
concerned with Production Organisation, is to train our engineers 
so that they will provide a nucleus from which this new and increas- 
ingly important body of administrators can be drawn. 

The particular part which those concerned with Production Con- 
trol in its relation to this wider field of organisation should play is to 
develop a technique which is capable of handling and co-ordinating 
engineering productive resources to the best possible advantage. 
This technique within this larger framework should be flexible and 
simple. A great deal of research is necessary if we are to develop 
a series of formulae which will cater for the constantly changing 
conditions which will inevitably arise. We must cultivate a new 
approach to Production Control, and we must free ourselves from 
the methods which make planning into guesswork, progress into 
chasing, and every difficult path into the line of least resistance. 
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Discussion 


Mr. Price, Chairman of the Production Control Sub-Committee, 
who opened the discussion, said: I have listened to Mr. Appleby’s 
paper with great pleasure and interest ; the territory covered and 
the way in which it has been dealt with reflect great credit on 
Mr. Appleby, and enable one to understand why previous dis- 
cussions of the paper in the provinces have been so successful. 

It is over twelve months since a meeting to discuss pro- 
duction control was held under the chairmanship of Mr. Kipping, 
and those who attended it will remember that Mr. Dyson, Mr. T. G. 
Rose and other members gave us very useful advice. Since that 
date considerable strides have been made by this Institution, 
and the subject-matter has been developed into a national project. 
The need for production control has been realised in thé very 
highest circles, with the result that the British Standards Insti- 
tution and our own Institution have undertaken the task of 
providing information on a very wide basis. 

Mr. Appleby has read what may appear to be a formidable paper, 
but, having had a year’s discussion of the subject, I can assure 
you that it is not as difficult as at first sight it may appear to 
be. For a long time production control has been allowed to re- 
main in the background, without sufficient emphasis; but we 
have only to consider the invasion of North Africa and the success 
of the Eighth Army to realise that they represent not only a wonder- 
ful feat of arms and of generalship but a remarkable achievement 
in planning, and, as Mr. Appleby has said, planning is one of the 
main functions of production control. 

It is realised by the Services that, for an operation to be suc- 
cessful, planning must play an important part and take its correct 
place in the organisation, and personnel are detailed within each 
unit to do this work. It is now being realised by industry that plan- 
ning is essential to ensure that full use is made of labour—par- 
ticularly with the diluted labour now available—machines and 
material, and to see that contracts are dealt with at the right 
time and in the right quantity and here again personnel are required 
to carry out the planning function. 

I would draw the attention of the Ministry of Labour to the neces- 
sity of providing this type of employee. In many factories to-day 
labour is being withdrawn from the planning function to operate 
in a different .capacity, perhaps within the same plant. If this 
trend is allowed to continue, all attempts to introduce effective 
production control will be defeated. I hope that the British 
Standards Institution, when dealing with factory office systems 
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and the conservation of man-power, will emphasize this point. 
In the technical departments of industry a large amount of the 
detailed work is carried out by girls and juniors, and these juniors 
are now being withdrawn and directed into the actual production 
unit. When the attention of the Ministry of Labour was drawn 
to the fact that this meant that skilled men would have to do 
their own detailed work, the answer was: ‘‘ Then we shall have to 
take those chaps as well.’ There is need for recognition of the 
fact that the planning function is just as important in industry 
as it is in the Services. 

Mr. Appleby dealt with the subject of machine and labour 
utilisation. We go to great trouble to secure the accurate load- 
ing of our machines, but we ought also to go to the same trouble 
to unload them. One often finds that machines are loaded up 100% 
and according to the load board they remain loaded 100%, whereas 
actually the shop is crying out for work, due to the fact that the 
machine jobs are completed but the work is waiting for a finish- 
ing process, such as plating or enamelling. 

A further point is the need to maintain a correct balance where 
both machine labour and assembly labour are employed. The 
output of the machines is controlled by machine speeds and feeds 
as well as other things, but assembly labour is controlled mainly 
by its own effort, coupled with the rate-fixers. An awkward situa- 
tion arises when assembly labour is producing above schedule : 
it is just as wrong to produce above schedule as below it, for it 
means that there will be idle assembly labour, and the machine 
shops will be blamed for not keeping pace with them. 

It is no use laying a great deal of emphasis on production control, 
however, unless the information on which production control 
is built up is accurate. This brings us to the operation planning 
sheet, and I think that considerable stress should be laid on the 
need for accurate information from the production engineering de- 
partment, as this is the very foundation on which the structure 
of production control is built. 

CoLoNEL Brices (Ministry of Production): I am sure that 
Mr. Appleby is teaching the right doctrine, but, though I should 
not like to say that he is a voice crying in the wilderness, I do 
feel that he is speaking to a world which is not entirely converted. 

There is, perhaps, just one cautionary note which should be 
struck. Some years ago, someone said that there were two Armies : 
one was the Army which existed in the minds of the General Staff 
and the War Office in planning for the future war, and the other 
the Army which got up in the morning, washed, shaved, had break- 
fast and went on parade. I feel that we should be careful to see that 
the two production armies are really one, and that there is really 
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a practical relation between the work in the office and the work 
on the shop floor. 

In that connexion, I should like to say a word about the B.S.I. 
Committee. I had a hand in forming the B.S.I. Committee on 
Factory Office Systems shortly after the Ministry of Production 
started, and that effort is now growing like a snowball ; it is most 
encouraging. It started a year ago, but, owing to lack of control 
over the production of the printers, the first booklet has not yet 
appeared, although I am told—as I have been told for about 
a month—that it will be out in the next day or two. I am sure 
that the work of the Institution of Production Engineers in pro- 
ducing this booklet will have a very beneficial effect on production, 
not only now but after the war. The advantage of having that 
work, which is, of course, the work of this Institution, published 
through the B.S.L., is first of all that it has had the approval, and 
perhaps the slight criticism, of the. main Factory Office System 
Committee, which includes representatives of all the interests con- 
cerned, and secondly it has had the approval of the Executive 
Committee of the British Standards Institution, which includes a 
very large range of interests, industrial and scientific. It will there- 
fore go before the world as a really authoritative document, and 
not, as might otherwise be said, the production of one interest only. 

Mr. AtBu: In the past, the choice of people to perform the 
function of production control has been rather haphazard, and in 
the future, as I am sure Mr. Appleby will agree, very much more 
attention must be paid to their selection and training. What I 
want particularly to ask him about, however, is the control of 
the production controllers. What I mean by that is this. Most 
engineers have some idea of how to check the technical functions 
in a factory, but one of the greatest difficulties in a large organis- 
ation is to ensure that what is laid down as the schedule of operations 
is in fact carried out. It is possible to ensure that the schedule 
of operations for machining, assembly, and processes necessary 
to achieve the final condition of the product is carried out by 
measurement, tests, inspection and so on, but how does one ensure 
that a system is being carried out either correctly or in such a way 
that it is not in fact clogging the processes which it is designed to 
facilitate ? 

The larger an organization becomes, the more bureaucratic it 
tends to be. Now, bureaucracy is not in itself a bad thing, but 
it has got a very bad name, and it has got a very bad name because 
it has not become efficient. Mr. Appleby has pointed out that 
the production control department, like the othe? departments of 
the factory, must be responsible to the ‘‘ top management,” as the 
Americans call it, but how is the “top management ”’ to judge 
whether the production control is itself efficient? To judge by 
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results is not enough; we want to know where mistakes are 
occurring and whether the system is working in the best way. 

With regard to Mr. Appleby’s last remarks, about the future 
importance of planning from the point of view of management, the 
present interest in production control is due to the fact that we 
are trying to produce to capacity, and all our resources are, or 
should be, fully employed, and if anything overloaded. There 
is a danger that that condition may not exist after the war, in 
which case the interest may disappear, and the whole development 
of planning in industry and of production control in industry may 
be handicapped. I believe that that would lead, in 25 years’ time, 
to the same sort of situation which we have now. There are many 
plans for maintaining full employment after the war. I believe 
that \unless we are able to production-control the whole of in- 
dustry in such a way that it is really efficient and produces the 
goods, the stresses which will arise under conditions of full em- 
ployment—similar to those which we know exist in war-time— 
will give rise to such terrific political complications that there 
will be a breakdown. In other words, whether we are able to 
continue to have the full utilisation of the resources of industry 
for maximum production for the highest consumption—and if that 
is not the objective of production engineers, I do not know what 
is—will largely depend on the success of the means that we use 
to plan and control production, both nationally and in particular 
in our own factories. 

Mr. Moore: My present business in life is to deal with the 
requirements of factories for machinery, and I find that among 
the factories which I visit there is no agreed opinion about 
efficiency, and I also find that the efficiency varies from about 
60% to about 85%, according to the class of work. In some cases 
a product is being made at 65% efficiency when in planning the 
loadings an efficiency of 100% has been assumed, and there are 
complaints that the management, when doing their planning, do not 
take account of discrepancies which are bound to occur. What 
should be produced in 100 hours is worked out on a mathe- 
matical basis, allowing so long for one operation and so long for 
another, but it is never in fact produced, because no allowance 
has been made for contingencies. It is most important to work 
out those contingencies in all the various departments, so as to 
ascertain what their actual production is likely to be, taking into 
account lateness, holidays, unforeseen circumstances, not start- 
ing to time, stopping too soon, the fact that female labour powders 
too often, and so on. [If all those things are taken into account 
it is possible to arrive at some average, and I think that if Mr. 
Appleby had dealt with that subject we should have had a much 
better understanding of how production control finally worked out. 
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Mr. HanscomBE: If Mr. Appleby was a member of a firm who 
were proposing to set up production control, would he advocate 
that the man who was already in charge of planning and progress 
should take charge of production control as well ? 

He spoke of the purchasing department carrying their own 
progress. From;my experience, that seems to lead to duplication 
of work, because the ordinary factory progress, which is concerned 
with progressing outside suppliers in the form of piece parts, is 
interested in those parts as applied to a specific job. The purchasing 
department, who have their own progress, are not concerned 
with specific jobs but with lists of parts which are coming from 
a number of different suppliers. They do not know the specific 
contract to which the parts are applied, and so it is necessary for 
the works progress to chase the purchasing department progress, and 
duplication results. 

Mr. Wess: While I appreciate this paper very much, Mr. 
Appleby has missed one of my greatest difficulties, which is that 
when working to a pre-planned schedule it is necessary to have 
from the sales side a definite statement of what they require in 
the coming months, and perhaps year. We have a certain capacity 
of machines, which we load, and we make allowances for contingen- 
cies, but then the management or the sales department come along 
and say “ We want to have this ready in a month’s time,” or ‘‘ We 
want this put through at once.’’ We cannot dictate to them. Does 
Mr. Appleby suggest that we should be in a position to do so in 
production control ? 


Mr. BroapBENT: It would appear that a department dealing 
with production control may be either supplementary or comple- 
mentary to existing works departments. At what level of authority 
would Mr. Appleby suggest that the head of a production control 
department should be rated from an organisational point of view ? 


Mr. Burnett: Mr. Appleby refers to production control as 
“ organised common sense.” I have found that anyone in charge of 
production control has to be a first-class production engineer, 
accountant and commercial man. One of my biggest problems in 
planning, a problem probably peculiar to a general engineering 
business; is planning against tenders, and knowing whether to 
reserve capacity in the future on the expectation of getting the 
contract. We deal with that problem purely by guesswork ; we 
try to sum up the customer and the type of work, and, according to 
whether we think we shall ultimately get the contract or not, we 
make a definite reservation or ignore it altogether. It is a big 
problem in planning to know what one’s future commitments are 
going to be, because apart from the actual orders it is necessary 
to consider the probable orders. 
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INSTITUTION OF PRODUCTION ENGINEERS 
Another point to which considerable attention should be paid 
is the maintenance of plant. That side of the organization must 
have very careful attention, because undue breakdowns will cause 
definite loss of capacity and resultant negative performance. In 
that connexion, I think that managements in geperal should pay 
more attention to a definite plant replacement policy. Most manage- 
ments appear to believe that plant can go on for ever and still 
produce the same amount of work, but that does not happen in 
practice. 


On the question of taking contingencies into consideration 
and working out an efficiency for the plant, if you compare the 
hours allowed with the hours actually taken you can arrive at an 
efficiency ratio, and from that you will know what to expect, 
and can judge whether you ought to get more or whether you are 
already doing very well. 


Mr. WILLSMORE : it seems to me that Mr. Appleby missed one of 
the main features of production control ; he seemed to imply that 
production control is essentially a matter for engineering firms 
and not to be applied elsewhere, as, for example, in the coal in- 
dustry. I feel that anyone in the coal mining industry—I am 
not in it myself—would flatly deny that assumption, with its 
implication that the management said to the miner “ Go down- 
stairs and bring up what you like.”’ I believe that in the coal mining 
industry they do a certain amount of control and planning, though 
perhaps the trouble is that they do not do enough. 


What I think has to be considered is the type of manufacturing 
carried on in an industry—-whether the industry runs a continuous 
precess, whether it runs as a jobbing shop where every individual 
order is different, or whether, as is the case with most firms, it 
happens to be half way between the two, with batch production. 
I think that the importance of this is that many firms, not being 
clear exactly where they stand, and seeing other firms adopting 
this or that system or gadget, say to themselves ““ We must have 
that,’’ and much of the present interest in production control is, 
I feel, little more than that. 


It seems that production control as such is beginning to fade 
out of the limelight in favour of quality control. There are many 
firms running continuous process or large batch production who 
use the complicated curves of error to give them some limits 
within which they watch every individual piece off the machine 
to detect falling off in quality demanding executive action before 
it leads to trouble, and several firms to whom this particular “ trick ” 
is not at all suited nevertheless have seen so much in the papers 
about it that they feel they must do it too. 
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I feel that this machine scheduling problem, which seems to 
worry people so much, is very much in the same camp. There must 
be many firms who, during the war, are making a product which 
does not impose a uniform, balanced load on their plant and 
facilities, and in fact those engineering firms who do have a demand 
on all their equipment equal to its potential capacity are in the 
fortunate minority. The others have much more than they can 
handle conveniently on certain processes, with other capacity 
on which they have no chance whatever of “ breaking even ”’ or 
even running within 10%. It seems futile to keep very elaborate 
machine records for every machine in the place, when the implica- 
tions of the work are that some of those machines must be idle for 
a large part of their time. 

It would seem, therefore, that before this machine schedule 
activity and loading chart business starts there should be somebody 
who will decide what are the bottle-neck machines or what machines 
there are where the demand exceeds the capacity. That would 
direct attention to what alternative machines could be used for 
the processes in question. Then, having decided that there are, 
say, Six processes which are going to control the question of whether 
the job can be done or not, records and statistics can be confined 
to those, without worrying about the others. We should not 
then have the terrific business of setting up a schedule for every 
machine in the place and then getting a new contract and having 
to re-schedule them all. 

Mr. Epwarps: I think the Supply Ministries could give more 
help than they do in this matter of production control. In most 
cases the contracts given to the smaller firms are too small, and 
are not in long enough sequence to permit of complete production 
control ; the toolroom becomes overcrowded with work, and the 
firm has therefore to put work out and be dependent on deliveries, 
with consequent delays. If the Ministries could allocate work in 
such a way as to give a fair continuous run, instead of continually 
changing over, it would be possible to plan in advance and give 
more stabilized delivery than at present. One would then have 
adequate time in which to plan the next job. At present a job 
comes in which will last only three to four shifts on automatics, 
and then tooling has to be got ready for a completely new job, and 
the job may be stuck in the toolroom waiting for a fixture and 
the machines are idle while awaiting setting. 

Mr. APPLEBY (in reply) : Mr. Price said that accurate information 
is needed for production control. Ideal conditions for produc- 
tion control cannot always be achieved, and we all know that 
on numerous occasions when we receive the information in the 
drawing office or on the I.T.P. or on the tender we have not got 
all the technical data required to lay out the opereation sheet ; 
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but that does not prevent us introducing the greatest measure 
of control at a later stage, and putting the information into the 
shops if necessary on a provisional basis, including temporary 
rates, temporary tools and so on. I mentioned in relation to war- 
time production the need for improvisation. 

I should like to make one comment on the booklet which Colonel 
Briggs mentioned, and which he said had been approved by the 
Executive Committee of the B.S.I. If I may speak for Mr. Price, 
as representing the Production Control Sub-Committee, I should 
wish to say on behalf of the Sub-Committee and of the Institution 
generally that we are extremely grateful for the help, criticism 
and comment which we have received from the B.S.1. in the prepara- 
tion of this booklet. 

Mr. Albu raised the question of the training of personnel for 
supervisory grades. I do not propose to say much about this, 
but it is obvious that at the moment one of the greatest needs 
in industry, particularly in this country, is for more compre- 
hensive methods of and facilities for training in an organised 
manner the whole of the personnel who are going to be up-graded 
into managerial positions. It is pleasant to know that an organisa- 
tion with which Mr. Albu is intimately connected is concerned 
with building up an association of managers, so that they can 
get together and do something about this. There are other bodies, 
such as the Institution of Industrial Administration, which have 
done some work in this direction, and in particular credit should 
be given to Mr. T. G. Rose, who has given so many lectures and 
addresses at schools in the Midlands on this subject. Moreover, 
this Institution in its examination syllabus includes organisation 
and production control as one of the subjects. 

Mr. Albu also raised the question ot the control of the con- 
trollers, and I think that is bound up with the question of trying 
to assess some standards of performances. I do not think that it 
is possible to say that the efficiency of paper work itself can be 
measured. Production control, as I said in my paper, is a means 
towards an end, and that end is maximum production. Only 
by relating production control to its effect on any aspect of pro- 
duction shall we be able to say whether or not it is effective. In 
addition, of course, to the outflow of information which starts 
production going there should be a return flow of information 
which shows where variations from the plan are occurring; and 
the acid test of production control is whether the plan is being 
achieved. That is the standard, in the same way that an estimate 
would provide the basis for a standard cost, and budgetary control 
may provide the basis for standard financial performance over 
the course of a year. At this stage in the application of produc- 
tion control, however, there is far too little experience of the 
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PRODUCTION CONTROL 


type of standards which can be imposed on any aspect of pro- 
duction organisation to say whether it is operating with the 
maximum effectiveness or otherwise, but it is possible to show by 
trends whether the movement is in the right direction. To take 
a simple case, if a machine shop was losing 700 hours a week, and 
by the introduction of production control the loss was reduced to 
600, you would know that you were moving in the right direction ; 
and the thing to do is to keep moving in the right direction. 


Mr. Albu also mentioned the question of the future of manage- 
ment, and asked whether there would be the same pressure in post- 
war conditions to maintain or improve efficiency as there is to-day 
when we are linked up with the State organisation. As I said in 
my paper, no one has yet been able to tell us what form of organis- 
ation wé are going to have after the war; on the other hand, 
there can be no doubt that the whole of industrial and commercial 
and State organisation is bound to inerease. The curve over the 
past fifty years, and even over the past two hundred years, has 
been continually rising, and I do not think we can deny the sig- 
nificance of that very important fact. 

How far it will be possible in a controlled economy—if we are 
to have a controlled economy—or in a semi-controlled economy 
to establish standards which will determine whether we are 
achieving the maximum utilisation of our productive resources 
is another matter, but we must not overlook the fact that even 
with the best organisation for the international distribution of 
materials and goods there is bound to be an element of competition 
if we are to produce the goods in the factories and in the countries 
most economically suited for producing them. 

Mr. Moore raised the question of efficiency, but I should like 
to ask, what sort of efficiency. He said we had 60% to 85% effi- 
ciency from industry. I cannot say much about that until I know 
to what it is related. If he is concerned with machine efficiency 
in relation to the facilities available to operate machines, I 
should say that machine efficiency is below 60%, rather than up to 
85%, and that only in the productive processes where the operations 
are flowing, as for example in fuse production, or in large-scale 
mass production where a plant is specially laid out for a parti- 
cular job, and there are no modifications and no shortages of 
material, will the efficiency go much higher. In the general batch 
machine shop, with all the conditions which are being imposed 
to-day, I should say that the efficiency of machines and operators 
is below 60%. 

I did try to cover the question of contingencies, but obviously 
all contingencies cannot be covered in detail, and therefore on 
estimating and rate-fixing it is essential that we should provide 
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for the unknowable conditions, the variables which are outside 
our own control. I should also like to take the opportunity, 
while we are on this question of rate-fixing, of saying that we 
obviously do not know very much in this country at the moment 
about what a person is capable of doing in the course of a day’s 
work, and until we considerably expand our knowledge of the 
physiological and psychological possibilities of individuals we are 
obviously going to be limited in the full production to which Mr. 
Albu has referred. 

That again impinges on the question of the training of fore- 
men, and so on, and indeed the whole question of vocational 
selection, psychological tests and so on applied to industry generally 
so that we can put people into the jobs which they are most capable 
of doing. I read a paper the other day, I think in the Journal 
of this Institution, on the training and selection of operators, 
and it was there shown that where there was no proper method 
of selecting people to do a particular job the labour turnover 
was very high and very uneconomical. Obviously in a condi- 
tion of full production such as we have to-day, and such as we 
hope that we may have after the war, a high labour turnover 
detracts considerably from the amount of production per man-hour 
in total. 

Mr. Hanscombe asked whether I would recommend putting in 
charge of production control, in the event of a production control 
department being set up, a man who at the moment is in charge of 
planning and progressing. My reply is that if a man is already 
in charge of planning and progressing he is very nearly the pro- 
duction controller already, and therefore the question does not 
need answering ; but I would first ask whether he is doing the 
planning and progressing successfully. 

He also raised the question of the purchasing department 
carrying the responsibility for their own progress, and said that 
he did not ‘agree, because he thought that there was duplication 
of function between the purchasing progress and the internal pro- 
gress in the works, and that the purchasing side did not know the 
specific jobs which had to be progressed from'time to time, and 
therefore one progress man would have to get in touch with another, 
and so on. But what happens in any factory to-day? The as- 
sembly progress man will link up with the machine-shop pro- 
gress man who progresses the whole of the work through the machine 
shop, and this is not duplication but simplification and specialis- 
ation. If there were three or four assembly shops with a progress 
man in each, it would be undesirable to have four progress men 
contacting the same foreman. With regard to the progress man 
in relation to purchasing, present conditions differ from normal, 
because many of the commercial relationships which purchasing and 
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financial departments build-up in peace-time, and which were 
intimately connected with company policy generally, do not exist 
to-day because of the machinery of the controls and the ways in 
which materials and parts are made available in the factory. On 
the other hand, that may be an argument for letting the internal 
progress people deal with outside- progress. I said when I men- 
tioned this point that I did not wish to be dogmatic about it, but 
I still feel that I would make the purchasing agent himself the 
man responsible for getting in touch with the controls, with the 
various Government departments concerned, with the various 
manufacturers linked with the controls, and with all the various 
manufacturers with which he may be concerned on sub-contracting, 
because it is still an outside job, and is concerned with specialised 
work which is rather different from the rest of the work involved 
in inside progressing, and which is a question of schedules, shortage 
lists and so on. 

Mr. Webb said I had missed out the greatest difficulty which 
he encountered, and that was getting from the sales department 
a monthly requirement or a yearly requirement. I do not know 
with what organisation he is concerned, but one of the condi- 
tions under which we are working to-day is that it is not always 
possible for the sales department to have monthly or yearly 
requirements. If a firm is still engaged on the type of work which 
it was doing in peace-time, it may be possible for it to budget 
for a year, and everything will be straightforward and you can 
order your material and so on, but-there are bound to be variations 
and the budget is only a general indication. In the majority 
of cases to-day, particularly with sub-contracting firms, it is 
not possible to know what the forward load is, and, due to the 
varying needs of the Services, due to the need of keeping their 
technical development as far ahead of the enemy’s as possible, 
it is impossible to lay down requirements ahead for any particular 
works. In some cases, such as fuse production, shell production, 
munitions production, and in some cases tank production on 
the more standardised jobs, a long-term programme can be laid 
down and the problem is resolved ; but, if it is not, then the posi- 
tion has to be faced. 

Production control does not mean saying ‘‘ If we cannot have a 
sales programme, we can have no production control.” What it 
says is “‘We must have as full a knowledge as possible of the 
conditions under our control, so that in these varying circum- 
stances we know how best to operate them.” A nineteenth century 
philosopher has said that freedom of choice arose from a knowledge 
of the laws of necessity, and of course that applies in organisa- 
tion ; the greater our knowledge of the necessary conditions which 
must apply, and the greater our knowledge of what is happening, 
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the more freely we are able to make our choice of any particular 
line of action. 


Mr. Broadbent raised the question of the level of authority 
which the production controller should have in any particular 
works. There again it is not possible to lay down any standard 
which can be rigidly adhered to, but I think that it is generally 
true to say that production control, as the organising factor in 
industry, should take its place on an equal level with the other 
three factors—the labour factor or works control, the actual 
production ; the engineering factor; and the inspection, accounts 
and purchasing, the commercial factor. 

Mr. Burnett referred to all the qualifications which a produc- 
tion controller must have. As I emphasised in one of the papers 
which I read to the Sections, the man most competent to carry 
out production control is the man who has not only organising 
ability but also engineering and technical knowledge of the work 
which he is handling; but in practice it is- necessary to accept 
compromises and it is never possible to get in any one individual 
all the qualities which would make him the most suitable man for 
the job. If you can find an engineer with the necessary organising 
ability, he is obviously best suited for the work ; but if you cannot, 
then, as production control is predominently a question of organisa- 
tion, the engineering aspect of it must be sacrificed. 





Mr. Burnett mentioned planning against tenders, and I have 
dealt with that point; but he said that it was based on guess- 
work, and I do not agree with that. It is based on guesswork 
relative to absolute knowledge, obviously; in that we do not 
know everything about everything, everything becomes guesswork ; 
but in making what I would call a “ guesstimate ”’ one has arrived 
at a basis for laying down a programme, and by that programme, no 
matter how wide of the mark it may prove to be in practice, a 
standard has been established on which it is possible to work. 
As for reservation of capacity, if Mr. Burnett can suggest an 
alternative to reserving capacity against the possibility of an order 
we shall be very pleased to hear it; but it is not possible. It 
is necessary to reserve capacity in anticipation of an order being 
received. It is better to be anticipating a definite order than never 
to know from one day to another whether you will receive an order 
or not, which is the case with the very small firm which has to deal 
with sub-contracts on a day to day basis. 

Mr. Burnett also spoke of the maintenance of plant, which, 
as far as production control is concerned, is mainly a technical 
matter, though the management is concerned with the financial 
policy of replacement which is laid down. Like all other factory 
activities, it does impinge on production control, because the 
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effective maintenance of plant will influence the capacity which 
is available. ~ 

Mr. Willsmore suggested that I had missed one of the main 
features of production control, and had made it the prerogative 
of engineering firms only. I did not say that; what I said was 
that ‘‘ production control’ was a term which had arisen in the 
engineering industries. It might be said that production control 
would apply to the large teashops of Lyons’, to Selfridges and 
so on, where there were big problems of organisation, but it was 
not called production control, because a different technique was 
needed. The fundamentals of organisation would apply equally 
in the coal mining industry, but there would probably be a dif- 
ference of technique, and it was that difference of technique which 
differentiated other forms of organisation from production control. 

Mr. Willsmore also mentioned the difference between batch pro- 
duction, continuous processes and so on. In my paper I said that 
even in the field of production control as I limited it it was necessary 
to consider groups which demanded special treatment, and obvi- 
ously batch production would be controlled differently from 
a continuous process. The production control of fuses is not a 
production control problem at all in the sense in which I am deal- 
ing with it, because it is simple and straightforward; but the 
control of a batch production shop, where the jobs changed from 
day to day and one never knows what one will be getting in from 
one day to another, is a totally different and much more complex 
problem to handle. 

I am inclined to agree that such things as load boards and 
visible systems tend to overshadow what production control really 
is. Production control is not load boards or visible systems or 
other gadgets; it is the organisation which will make the load 
boards tell you what is really happening, and not be merely some- 
thing which looks pretty on the wall but which never works, 
so that after two or three weeks nobody bothers about it. By 
all means instal load boards, but see that you have the proper 
organisation in the shops and the office to make them represent 
reality, and instal them only when you are going to get something 
out of them. Far too many firms to-day instal load boards without 
any need for them at all. 

Mr. Willsmore referred to quality control, which he described 
as very complicated. In my view, whether it is very complicated 
or not depends on whether it is justified in the particular circum- 
stances. It does indicate where something is likely to go wrong 
before it has gone wrong, so that it can be corrected in time. 


Mr. Edward’s reference to the Ministries and small contracts 
is outside the terms of reference of this paper. It is obvious that 
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many firms will be concerned with short runs, and there is very 
little that they can do about it. The Government departments 
have been severely criticised in the Press during the last three 
years for the lack of continuous orders, but they must be given 
credit for knowing something about what they are doing, and, if 
there is criticism of them’ for lack of planning and organisation, 
I think that we in industry should be very careful about where 
we turn the limelight when it comes to questions of organisation ! 

Mr. BLAcksHAw: For a long time we discussed whether we 
should hold any evening meetings, or indeed any meetings at all. 
The meeting this evening has clearly demonstrated that there is 
a real need for them. On behalf of the London Committee, I 
should like to thank all those who have supported us, and to say 
how much we appreciate it. 


I ask you to accord a vote of thanks to Mr. Appleby for his 
excellent paper and for the very able manner in which he has 
replied to the discussion. 


The vote of thanks was carried with acclamation, and the meeting 
then ended. 
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Research Department : 
Production Engineering Abstracts 
(Edited by the Director af Research) ‘ 


ANNEALING, CASEHARDENING, HARDENING. 


The Flame-hardening Process. (Machinery, April 8, 1943, Vol. 62, No. 1591, 
p. 365, 6 figs.). 


Flame-hardening must not be confused with carburisation. The only effect 
of torch-hardening is to harden local portions of any component and it is the 
difference in structure so obtained after quenching that gives the appearance 
of a case. Heat induction and heat conduction are equally important; the 
rate of travel of the torches must be such that burning as the result of too 
slow a movement, and under-hardening as the outcome of too rapid a move- 
ment is prevented. The depth of hardening can be varied from a mere skin 
to a maximum of 5/,, in. Farrel-Birmingham saddle-type flame hardening 
machine. The “ straddle ’’ method of hardening gear teeth as opposed to the 
older method of hardening the faces of the tooth separately. Advantages 
of this method. The flame-hardening of large components such as gears, 
pinions, shafts and machine beds is of comparatively recent origin. 

A practice which has become quite common is the selective carburizing of 
low carbon steel and subsequent hardening of small areas by means of the 
oxy-acetylene flame. Table of steels suitable for flame-hardening. The flame 
hardening of gears. 


Plant and Process Problems, by D. G. P. Paterson. (Sheet Metal Industries, 
April, 1943, Vol. 17, No. 192, p. 614, 20 figs.). 


Surface-hardening methods produce a hard external layer by heating the 
surface only above the critical range, and quenching the heated portion. The 
main mass of the material remains cool, even though the surface temperature 
May rise to some 800°C. In the Shorter process the necessary rapid and 
uniform heating and quenching are obtained by using oxy-acetylene burners, 
closely followed by quenching jets. Gear hardening by the Shorter process. 
In the Tocco process the surface is heated by placing over it an inductor 
block carrying a high frequency electric current. The eddy currents induced 
in the steel result in rapid heating, and after a few seconds the quenching 
jets are automatically turned on. Close co-operation is necessary between the 
metallurgist, the practical hardener and the designer. Gear and hub, show- 
ing good and bad designs for heat-treatment. Cracking after quenching 
may, for instance, be due to non-metallic inclusions or to the persistence 
of the original coarse ‘“‘ dendritic’ ingot structure, which has been jnade- 
quately broken down during forging. Steels of identical chemical composition 
and subjected to the same heat-treatment may show very different degrees of 
“ hardenability ’’ on behalf of different grain size. Grain size contrel and 
determination. Tentative standard grain size-charts made by The American 
Society for Testing Material. Alloy sieels. General effects of alloying elements: 
tungsten, vanadium, molybdenum, chromium nickel, nickel and manganese. 
Alloy case-hardening steels. Heat-resisting steels. Corrosion-resisting steels. 
Alloy die and tool steels. High speed tool steels. Hardening high speed steel. 


XLI 













PRODUCTION ENGINEERING ABSTRACTS 


Tungsten raises the critical points, and to dissolve as much as possible of the 
carbide prior to quenching a temperature of 1250°C. to 1300°C. is necessary. 
Many examples. ; 


COOLANT, LUBRICANT, 


Machine Shop Lubrication, by L. Sanderson. (Machinery-Lloyd, April 17, 
1943, Vol. XV, No. 8, p. 37, 2 figs.). 


Carefully chosen coolants and lubricants enable the cutting tools to give 
vastly improved service life, but also render an increase in cutting speeds 
possible. The local conditions, for example, the hardness or softness of 
the water, have an influence on the choice of coolant. A table gives a com- 
prehensive list of operations and materials for which particular types of 
coolant and lubricant are suitable, and it will serve as a general guide. Three 
main classifications of lubricant: (a) cutting oils, (b) water solutions, 
(c) emulsions. Direction of lubricant. Milling cutter lubrication. Keeping 
recirculated oil clean. Nozzle dimensions. 


JIGS AND FIXTURES. 


Air-Operated Accessories Speed Up Power Presses, by Roy E. Hearl. (The 
» Machinist, April, 1943, Vol. 86, No. 52, p. 1490, 5 figs.). 


Power presses can be hooked up with air controls to take over many of the 
operations now being done by hand, thus increasing producticn. Many plants 
can take advantage of compressed air for power to operate machine tool slides, 
clamping devices, jigs ard fixtures, and other devices. The illustrations 
show air-operated devices applied to old presses. 


Clamping Cylindrical Components. (Mechanical Woild, April 16, 1943, 
Vol. 113, No. 2937, p. 403, 29 figs.). 


Cylindrical bars and shafts have frequently to se clamped, i.e., held by 
friction in a position where axial or tangential forces cannot effect rela- 
tive movements between the connected components. Examples are shafts 
in boring bars, the clamping of collar rings, bar material in automatic machines, 
and the clamping of cylindrical guiding bars in instruments and machines. 
The usual clamping devices are wedge, screw, eccentric, clamping by spring 
action and the flexibility of the material. Their design and a critical review 
are given in 29 sketches. 


MACHINING, MACHINE TOOLS. 


Spindles Drilled Faster, by David H. Samuelson. (The Machinist, April 24, 
1943, Vol. 87, No. 1, p. 74, 4 figs.). 


Need for increased production and more floor space led to the use of turret 
lathes for boring lathe spindles. As a result, production rate was multiplied. 
The lathe has an extra long bed to hold the work outside of the spindle and 
to permit using long oil drill bars for the flat drill cutter and adjustable shell 
reamer. Chip breaker slots staggered on each cutting edge of the flat drill 
cutters break chips. 


The Steinle Centreless Thread Generator. (Machinery, April 22, 1943, 
Vol. 62, No. 1593, p. 430, 6 figs.). 


On this machine the work is carried on a rest similar to that used on the 
centreless grinding machine, the work being positioned with its centre line 
below’ the centres of two forming rolls, the distance varying according to the 
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nature of the job. One of the rolls revolves about a stationary axis, while 
the other, which is carried by a hydraulically operated slide, is fed inwards 
to engage the work and apply the pressure necessary for the threading 
operation. There is no lateral movement of the work during the working 
portion of the cycle of movements. The roils are multi-start. Close-up 
view showing the rolls and hydraulic cylinders. General arrangement drawing 
showing the essential features of the machine. Operation of the machine. 
Range of operation. 


Small-Quantity Gear Cutting, by C.P.A. (Mechanical World, April, 1943, 
Vol. 113, No. 2938, p. 448, 4 figs.). 


Practical notes on teeth milling when generating machine is not available. 
Tooth pioportions. Indexing the blank. Rack cutting. Skew gears. Helix 
angle. Methods of producing helixes. Cutting helixes. Bevel wheels. 


CHIPLESS MACHINING. 


Aircraft Sheet Metal Work, by Wilfred E. Goff. (Aircraft Production, 
May, 1943, Vol. V, No. 55, p. 219, 32 figs.). 


Production of equipment for Bristol engines. Manifolds and cowlings. 
Soft metal forming tools. Spot-welded units. 


MANUFACTURING METHODS. 

Large-Scale Assembly. (Aircraft Production, May, 1943, Vol. V, No. 54, 
p. 207, 6 figs.). 

Automobile practice and the aircraft industry. Vega methods for Ventura 
assembly. 


Machining High-Nickel Alloys, by R. H. McCormick. (Machinist, March 6, 
1943, Vol. 86, No. 47, p. 1347). 


Short note on cutting angles, cutting tool materials, speeds and cutting 
fluids. 


MATERIALS, MATERIAL TESTING. 


Magnesium, by C.H. Desch. (Roy. Soc. Arts Preprint, February, 1943, 10 .). 


A lecture giving a general survey of the subject. Occurrance of Mg; uses 
of magnesia; a useful account of the common methods of extraction of the 
metal; effects of alloying elements (including Be) ; casting and die-casting ; 
inspection of castings; working; machining; inflammability ; corrosion 
and surface protection; uses and design requirements, Individual com- 
mercial alloys are not dealt with. 


(Supplied by the British Non-Ferrous Metals Research Association). 
Radiographic Inspection Technique Applied to Special Welding Problems, 


by D. M. McCutcheon. (Welding J. Amer. Weld. Soc., January, 1943, Vol. 
22, No.1, p. 16). 


Problems associated with X-ray inspection of various welded sections 
are briefly discussed. Non-ferrous applications include examination of 
Al-alloy cylinder heads repaired by welding, and Al spot welds. 


(Supplied by the British Non-Ferrous Metals Research Association). 
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MEASURING METHODS, APPARATUS. 


Screw Thread Gauges and Gauging, Parts III, IV, Vand VI. (The Machinist, 
Reference Book Sheets, April 10, 24, 1943, Vols. 86 and 87, Nos. 52 and 1, pp. 
1525 and 109). 


Part III. Gauge classification. Gauges used to measure the product. 
Mechanical gauges. Optical gauges. Gauges for reference. 

Part IV. Direction of tolerances on gauges. Temperature at which gauges 
shall be standard. Measuring pressure for three-wire measurements. Speci- 
fications for gauges. Classification of gauges, and gauge telerances. 

Part V. Master gauges. Tolerances. W Gauges. For the inspection of 
Class 4 product within especially close tolerances. X Gauges should be suitable 
for inspection and setting gauges for Classes 1, 2and 3. Y “‘ go’’ gauges should 
be suitable for inspection and working gauges for Classes 1 and 2 fits, }in. 
diameter and larger. 

Part VI. Thread form of thread plug and ring gauges. 


Optical Projector for Measuring Tapered and Square-threaded Screws, 
by J. W. Drinkwater. (Machinery, April 1, 1943, Vol. 62, No. 1590, p. 353, 
3 figs.). 

Use of a spotting tool to find the start-of-thread point on a tapered screw 


plug. Set-up of gauge and straightedge on a projector. Use of a pin for square- 
thread projection. Layout for square threads. 


METALLURGY OF STEEL. 


Urea Process for Nitriding Steels, by Ray P. Dunn, W. B. F. Mackey and 
Ralph L. Dowdell. (Machine Shop Magazine, April, 1943, Vol. 4, No. 4, 
p. 76, 6 figs.). 


Tésts on three steels were described and an indication given of the relation 
between the nitriding temperature and the characteristics of the case depth 
when using synthetic urea as the nitriding medium. Urea was selected for use 
in this research because it was known to evolve ammonia upon heating, was 
cheap and was easy to handle and store 


PLASTIC MATERIAL. 


Low-Cost Dies for Aircraft Parts, by B. Schlenzig. (Machinist, March 6, 
1943, Vol. 86, No. 47, p. 9 of inserted section on Armaments). 


An illustrated account of a number of dies of plastic and semi-plastic 
materials, such as Masonite die stock or Bakelite, for the press-working of 
Al alloys. These relatively short-l:ved dies are eminently suitable for many 
aircraft parts, designs of which rapidly beccme obsolete. 


SHOP MANAGEMENT. 
Employers’ Responsibilities under Post-War Industrial Conditions, by G. 


Preston. (The Cost Accountant, February-March, 1943, Vol. 22, No. 3, p. 68). 


A specific series of suggestions for the motor car industry as instance. 
The need for individual unselfishness. The spectacle of annual planning for 
increased targets of production, and sales at lowering prices in the period 
between the two great wars. Prcduction was seasonal, or at least there 
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were many periods of partialemployment. When below normal rate, managers 
who failed to turn employees away were classed as weak or inefficient. The 
implications of balanced production. The smaller production firms up to 100 
employees are in Many ways better able to retain continuity of employment. 
The target or annual budget problem. Each normal factory production capa- 
city should be measurable, and previous selling prices and quantities sold and 
costs disclosed. Proposal to constitute a Government Advisory Committee. A 
body with advisory powers only, decisions being in the hands of an Official 
appointed from the Ministries of Transport, Labour and National Service. The 
Official should have authority to send experts to investigate and report to 
him such cases where it seems necessary for him to do so. Their report 
should be confidential and should state : (a) whether the company is, in their 
opinion, entitled to produce, e.g., cars or lorry units (or component sets) in 
the quantities and at the prices applied for. (b) That the wage records reveal 
reasonable continuity of employees’ services. The official concerned would 
then issue the quotas for each firm for quantity of cars, type and amount 
of labour permitted during the forthccming season. The ‘‘ Holidays with 
Pay’’ scheme versus a Profit-Sharing scheme. The suggestions are mainly 
intended to tide over the difficulties of the transiticn pericd after the war. 


SMALL TOOLS. 


Reamers—How to choose them and how to use them, by Arthur H. Korn. 
(The Machinist, April 24, 1943, Vol. 87, No. 1, p. 76, 14 figs.). 


Use of hand reamer limited. To work where only a few thousandths of an 
inch of stock must be removed, and where, at the same time, no great cylin- 
drical accuracy and fine surface finish is required. Stock allowance for 
reaming. Reaming on a drill press. Avoiding conicality. Aligning holes 
for bearings. Line reaming. } 


The Repair of Drills by Welding. (Engineering, April 23, 1943, Vol. 155, 
No. 4032, p. 327, 3 figs.). 


The actual operation is carried out by hand and involves the precise align- 
ment of the broken parts. This is effected, in the case of the smaller drills, 
by mounting each of the broken parts in a separate headstock. For welding, 
the atomic-hydrogen arc process, for which Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Manchester, manufacture the equipment, is 
employed. 


SURFACE QUALITY AND TREATMENT. 


Hard-chromium Plating, by A. J. T. Eyles. (Mechanical World, April 30, 
1943, Vol. 113, No. 2939, p. 459, 18 figs.). 


Chromium plating has three distinct kinds of commercial application : 
(1) Resistance to wear. (2) Resistance to corrosion. (3) kor decorative 
purposes. Mode] equipment for hard chromium plating. Metal cleaning 
equipment. Examples : Chrome plated reamer. Chrome plated plug gauges. 
Chrome plated drawing dies and punches. Chrome plated worm shaft. 
Chrome plated crankshaft. 


Electroplating on Non-Conducting Materials, by E. G. Achescn, Ltd. 
(Machinery, February 25, 1943, Vol. 62, No. 1585, p. 210). 


Non-conducting materials (wood, plastics, cardboard) can be given con- 
ducting graphite coatings (colloidal graphite susperccd in a mixture of 


XLV 











PRODUCTION ENGINEERING ABSTRACTS 


potassium bichromate and gelatine is recommended), if necessary this coating 
can be waterproofed with a thin coating of wax, and then the usual metals 
plated on in the usual way. 


Spraying Inside Shells, Tubes and Containers, by George Montgomery. 
(Sheet Metal Industries, April, 1943, Vol. 17, No. 192, p. 630, 7 figs.). 


Demands created by the war have made many changes in the design, applic- 
ation and use ofall types of spray equipment. Spray guns. Extensions to reach 
some almost inaccessible places which otherwise would not be coated, e.g., 
shells, burster tubes, oxygen tanks, petrol tanks, cartridge cases, tracer 
cavities, bombs, incendiary bombs, aviation engines, truck engines, trans- 
mission housings, differential housings, tubes, pipes, battery cases, small 
compartments, radio parts, aviation wing sections, dies, conduits, manifolds 
and oil passages. Diagram showing internal spraying. Technique of in- 
ternal spraying. Air versus fluid pressure. Special spray guns. How to 
solve troubles. ‘Check the paint first; then check the extension alignment 
before condemning the equipment. Most troubles are caused by the human 
element. 


Metal Cleaning in Wartime, by H. Strow. [Monthly Review (Amer. Electro- 
platers’ Soc.), December, 1942, Vol. 29, No. 12, p. 998). 


Summary of methods now in use for cleaning in preparation for plating, 
anodising and welding. 


(Supplied by the British Non-Ferrous Metals Research Association). 


WELDING, BRAZING, SOLDERING. 


How to Spot Weld Aluminium. (The Machinist, April 24, 1943, Vol. 87, 
No. 1, p. 82, 2 figs.). 

Correct electrodes are the key to consistent welds. How to choose and clean 
electrodes. How to test the finished weld. Sample welds for testing. De- 
termining weld strength. Designs for spot welding. 
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Capacities up to 2 thicknesses tin. Mild Steel 


HIGH ForGING Pressure: 650 lb. with 12in. throat ensures 
sound forged welds instead of “ cast ” low-strength welds. 


Low OPERATING Force: Carefully matched toggle lever 
mechanism fitted with needle roller bearings, resulting in very 
low operating force being required (peak force 50 Ib. at maxi- 
mum pressure setting). 
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